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the articles presented this Bulletin with the 
exception the first and the one James Turner, 
were written Columbus teachers. These teachers 

took “minor research’’ course Ohio State University 
under the direction Dr. Stevenson. this course one 
phase the teaching arithmetic was studied, namely, the 
difficulties which pupils have solving verbal problems. 
part the method procedure the course was the assign- 
ment topics committees who investigated the topics and 
result their investigations and trial their findings 
the classroom prepared the reports submitted herewith. 

These reports are now published the hope that the 
experience these teachers will benefit teachers and 
their supervisors who are interested improving the instruc- 
tion arithmetic. 

Editor 
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After reading the description 
Project 40, Remedial Instruction 
the superintendents 
Bridgeton, New Jersey; Crawfords- 
ville, Indiana; Muskogee, Oklahoma; 
Columbus, Geneva, Youngstown War- 
ren, and Portage County, Ohio, asked 
cooperate the study. This report 
based upon data received from 1,014 
pupils. 

The purpose the study was 
determine the difficulties which pupils 
had solving problems and devise 
remedial instruction suited individ- 
ual cases. 

find individual disabilities and 
measure the results remedial instruc- 
tion, tests were given the beginning 
the experiment and again the end 
the period remedial instruction. 
The tests used were the Buckingham 
Scale for Problems Arithmetic and 
the Stevenson Problem Analysis Test.? 


REMEDIAL INSTRUCTION 


The remedial instruction was planned 
cover period twelve weeks. All 
the work was done the regular rec- 


(1) This project was described detail the January 
1924, issue the Educational Research Bulletin. 

(2) Both tests are published the Public School 
Publishing Company, Bloomington, Illinois. 
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Increasing the Ability Pupils Solve Arithmetic 
Problems 


STEVENSON 
Bureau Educational Research, Ohio State University 


itation period. Three fifteen-minute 
periods each week were devoted 
special remedial work making total 
nine hours. 

First, second, and third 
ing these three weeks the pupils were 
taught read and analyze problems. 
They were directed open their books 
page containing list problems. 
Before solving problem they were 
drilled finding what facts were given 
the problem, what question was 
asked, the process different processes 
which should used solving the 
problem, and the answer round 
numbers. list problems was also 
written the board and pupils in- 
structed answer the above types 
questions either orally writing. 
The teacher studied the results the 
analysis test, and saw that each pupil 
got practice the exercises upon which 
failed. For example, estimating 
answers was difficult for John, was 
given exercises this phase prob- 
lem drill. Pupils having the same dif- 
ficulties were given instruction 
groups. 

Fourth, fifth, and sixth 
ing these weeks the pupils worked 
large variety problems containing 
data from actual life situations. The 
pupils submitted lists problems 
which they and their parents had occa- 
sion solve. The teachers tried 
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arouse the pupils’ interest solving 
many different types problems. 
Seventh, eighth, and ninth weeks.— 
During this time the pupils solved 
problems without the use numbers. 
Such problems were made the 
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Tenth, eleventh, and twelfth 
During these weeks pupils studied the 
difficult words problems. The fol- 
lowing devices were used: (1) Pupils 
stated problems their own words and 
each problem was given many 


NaME 


. 


25. Dorothy.... 


— 


teachers and adapted far possible 
each grade. The following 
illustration the type problems 
used: 


you knew the amount cloth needed 
make dress, how could you find the 
amount necessary for three dresses? 


different ways possible. (2) va- 
which might cause difficulty. The chil- 
dren explained the meanings such 
words. list words for study 


the different grades was sent teach- 
ers who cooperated. 


was 
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RESULTS 


The record sheet shown Table 
was used for recording pupils’ scores. 
the problem test, Philip, pupil 
Number made for the first trial 
and after the period remedial in- 
struction raised his score 70. 
also made slight gain the problem- 
analysis test. The latter test, however, 
was too easy for him, since obtained 
almost perfect score the first 
trial. Similar details are given for 
each pupil, showing also which phase 
problem solving caused difficulty. 
The average class score presented 
the last line. Since the Buckingham 
Standard for grade vi-low and for 
grade v-Low 56, evident that 
this class, with average score 
the first trial, was doing inferior 
work problem solving. Even after 
period special instruction they suc- 
ceeded scoring only 61, the standard 
for grade v-high. 

Table shows the average class 
scores for the sixth grade. The figures 
for class Number are given 
Table will seen that all classes 
except Number fall below the 
standard for grade vi-low the first 
trial the problem test. Each class, 
however, made considerable improve- 
ment the second trial. The average 
gain the problem test made the 
sixth-grade classes (64.4—54.3) was 
10.1. Since, according the norms, 
growth made semester, evident 
that these sixth-grade classes made 
year’s improvement the result 
twelve-weeks remedial instruction. 


respect pupils’ abilities read 
and analyze problems, will noted 
from the last line and the last two col- 
umns that the first score was 16.5 and 
the second score, 20.5. This gain 
represents growth approximately 
two years according tentative norms 
the analysis test. must borne 
mind, however, that the pupils also 
acquired method solving and 
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analyzing problems independent 
specific teaching. 

Average scores for grades v1, and 
are given Table III. The results 
for grade are those which are shown 
the last line Table 


TABLE II. AVERAGE SCORES* BEFORE AND 
AFTER REMEDIAL INSTRUCTION FOR 

Prostem Test 
A ANALYSIS 
VERAGE 
AVERAGE 
NuMBER 
Trial Trial 


35329.7 
Average..|.......... 54.3 64.4 16.5 20.5 


* All averages are weighted averages. 


examination the scores from 
first and second trials the problem 
test will show that grade profited 
most the instruction; grade 
little less; and grade least all. 
The average gain the problem test 
8.6. (62.6—54.8=8.8) for all grades 
equals little more than four-fifths 
year. 


the 
fol- 
ind 

17. 49. 14. 
66. 16. 20. 
57. 65. 16.4 19.6 

in 
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The question naturally arises 
whether bright, average, dull pupils 
benefited most the remedial instruc- 
tion. Gross gains are not accurate 
measures pupil improvement since 
easier for pupil make gross 
gain ten from zero score than from 
score fifty ninety. determine 


TABLE III. AVERAGE SCORES FOR GRADES 
AND VII BEFORE AND AFTER 
REMEDIAL INSTRUCTION 


AVERAGE Scores* 


NuMBER | No. PROBLEM 


Test 


PROBLEM 
ANALYSIS 


* All averages are weighted averages. 


therefore, the relative improvement 
different pupils, all gross scores were 
converted into 
Intelligence tests were given the 
sixth-grade pupils Columbus. For 
purposes tabulation the pupils were 


(3) The space allotted to this article does not permit of 
an explanation of the T-Score and its significance. The 
reader may become familiar with the technique by 
examining the author’s monograph, Larger or Smaller 
Classes, published by the Public School Publishing 
Company, Bloomington, Ill. 
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arbitrarily divided into three groups 
according their intelligence quo- 
tients. Those having I.Q.’s 110 
upward were considered bright; those 
erage; and those having intelligence 
quotients less than 90, dull. The 
average T-Score gains the problem 
test made the different groups are 
follows: bright, 2.63; the average, 
6.9; and the dull, 8.75. the prob- 
lem-analysis test the T-Score gains 
were, 3.41 for the bright, 5.97 for the 
average, and 7.29 for the 
seems, therefore, that the type 
remedial instruction outlined the 
beginning this article and explained 
detail the other writers this 
Bulletin least fitted the bright 
pupils, while the dull pupils receive 
the most benefit with the average 
group close second. 


this study attempt was made 
determine the relative value dif- 
ferent methods teaching problems. 
has shown that pupils’ ability 
solve problems can increased ma- 
terially consciously following sev- 
eral different methods instruction. 
More detailed research should un- 
dertaken show how much time and 
effort, any, should expended 
giving pupils method attacking 
problems, training them estimate 
answers, assisting them under- 
stand technical words, and other phases 
instruction discussed this Bulletin. 


Oct 

sor 

GRADE OF OF ab: 

Trial Trial otl 
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Specific Causes Failure Arithmetic Problems 


PEARL ROLING, 
BLuME, 
AND 
Mary 


The following report outlines briefly 
some the important causes for failure 
arithmetic problems. 


Physical and mental 
Physical defects and lack mental 
ability are contributing causes fail- 
ure not only arithmetic but also 
other subjects. 


II. Inability often 
fail get the meaning problem 
because word difficulty. They place 
their attention word recognition 
rather than content. Other pupils 
neglect read the problem thought- 
fully because nature they have 
motor anxiety doing something 
they begin making figures. Still 
other pupils fail because inability 
interpret the meaning the words 
used. Such words average, area, 
rate, product were some the 
words for which found very indef- 
inite meaning the minds pupils. 

III. Lack variety good problems. 
—The pupils frequently have difficul- 
ties because poorly selected prob- 
lems. The teachers have long been 
guilty trying adapt pupils the 
problems rather than the problems 
the pupils. Some the causes for the 
lack variety are: 


Too few real situation problems are 
given. 

Local problems are neglected, the 
problem fails come within the range 
the child’s own experience, what 
sees can readily understand, cannot 
expect great amount self-activity. 

Many problems are very indefinite. The 
author assumes facts not known the 
pupils. 

Some problems are void all interesting 
detail and only state the mere facts. 


Problems with irrelevant elements are 
confusing pupils they have had 
experience dealing with such. 


Too few problems without numbers are 
given. 


Often teachers fail state problems 
varied ways, thus pupils are sea when 
the wording changed. 


Many problems not contain conditions 
that are true. 


IV. Lack method for 
Pupils fail solve problems, because 
they lack the power see relations. 
They not use the main elements 
problem solving which are: (1) 
know just what the question is, (2) 
know what facts are used 
answer the question, and (3) use 
them the right relations. 

frequent cause mistakes the 
inaccurate copying numbers. This 
particularly true pupils who are 
naturally left-handed but have been 
forced write with their right hands. 
Many pupils find difficult apply 
information which they have already 
gained new problems. Others often 
fail, because they are limited cer- 
tain type form analysis and labeling. 


Lack ability fundamentals.— 
Errors computation are made be- 
cause the fundamental processes have 
not been mastered. The solution the 
problem cannot the sole interest 
the pupil, has attend the 
performance the operation. 


VI. Poor not 
make proper assignments. They fail 
create for the children experiences 
which they must have order solve 
problems and they also neglect help 
the pupils translate problems into their 
own experiences. 


: 
le 
e 
5. 
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Much time lost not teaching 
pupils make use short methods 
solving problems. For example, the 
problem: 


oranges cost cents, what will 
the cost 12? 


would absurd find the cost 
one orange and then twelve when 
the answer may derived much more 
simply multiplying times 20. 
similar oversight the practice 
requiring pupils put paper work 
which could easily done without 
pencil, while the use estimation and 
approximation has not been empha- 
sized enough. 


Teachers have overlooked the im- 


Why Pupils Fail Fundamentals 


Mary Brown, 
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portance requiring pupils make 
their own problems those for the 
class. They have spent much time 
measuring the results rather than 
teaching pupils make practical 
application their knowledge 
numbers. Insufficient supplementary 
work has been given. Many problems 
less difficulty are more value 
than few problems greater dif- 
culty. 

Individual difficulties have not been 
discovered and properly diagnosed. 
The fact that there are many causes 
failure arithmetic problems em- 
phasizes the importance deliberate 
study individual difficulties before 
remedial instruction applied. 


ALLISON, 
AND 


Notwithstanding the fact that the 
greater part the first four years 
child’s school-life spent mastering 
the fundamentals addition, sub- 
traction, multiplication, and division, 
the percent failures appalling. 
the common knowledge every 
teacher arithmetic that the most 
difficult part the subject secure 
satisfactory results fundamentals. 
child may correct one mistake 
spelling without the need mastering 
some previous word one language 
error without the knowledge the 
correcting principle, but cannot 
acquire efficiency the use fractions 
decimals unless has acquired 
skill the basic processes. 

The question, Why pupils fail 
the fundamentals naturally arises? and 
the answers may generally found 
one more several contributing 
causes: 


Lucy 


requisite preliminary for successful 
computing thorough drill the 
addition combinations ten, omitting 
none, but stressing varying the 
amount drill the more difficult 
ones. After complete mastery 
these simpler combinations will not 
difficult task teach the remain- 
ing the one hundred. The more 
thoroughly automatic and mechanical 
they are made the better will the calcu- 
lation phases the problems 
performed. 

While the purpose the drill 
render computation quick, accurate, 
and automatic through the function 
the proper habits, accuracy and speed 
are the aims. Accuracy the funda- 
mentals not achieved until necessity 
for thought the reckoning has been 
reduced minimum; for when 
stop think that mistakes are 
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made column addition and other 
mechanical work. Drill can de- 
pended upon increase both accuracy 
and speed—growth accuracy does 
not always make equal progress with 
speed. The former more import- 
ance than the latter, however, since 
only results 100 percent correct—the 
standard the adding machine—are 
worth anything. Speed should 
acquired through repeated drill and 
practice, rather than short methods. 

succeed our aim must con- 
sider drill and all its concomitants, 
such misplaced drill, inadequate 
drill, and drill correct wrong fixa- 
tions, g., John learns that times 
and consequently all his exam- 
ples involving the use this combina- 
tion are incorrect. The reason for fail- 
ures most often attributed inad- 
equate drill, but the fault lies the 
fact that the drill has not been adapted 
the needs the child. Several chil- 
dren class may having diffi- 
culty the use zero multiplica- 
tion. teacher may drill tirelessly for 
many days the tables, and then 
discover that she does not seem 
have measurably succeeded. instead 
she had given several tests involving 
all the multiplication combinations, 
well the combinations the other 
processes, and carefully tabulated each 
child’s errors individual score 
card, she would able diagnose 
each pupil’s difficulties. Effective 
well scientific drill could given 
the individual small groups. 

The individual difficulty card 
nine-year-old Thomas showed some 
interesting errors. addition has 
mistakes all combinations involving 
nine. His subtraction tests show that 
when subtracts from any number 
has for his answer. multiplica- 
tion, like many other children, 
insists that 6X0 equals 0X7 
equals His glaring error division 
9+9 equals 8+8 equals 
Patient consistent drill eradicated 
these mistakes. 
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II. import- 
ance our list reasons for failures 
carelessness. This includes careless- 
ness not only the part the pupils 
but the part the teacher well. 
Many teachers disregard the value 
having pupils check their work and 
others permit them prepare written 
work which immediately disposed 
without grading. This carelessness 
and indifference the part teachers 
soon reflected the spirit the 
class. Does the teacher always exercise 
the greatest care placing her work 
before the class? Are the pupils 
with Does she refuse accept 
any slovenly work from her pupils? 
Does she sin insisting upon the 
pupil working too fast does she err 
the side giving too much time 
and thereby destroying concentration? 
These questions should frankly 
answered each instructor before she 
condemns her class careless. 

the other hand carelessness 
the part the child will manifest itself 
various forms. For instance, the 
negligent child does not copy the fig- 
ures his examples correctly. His 
discriminating powers reading signs 
are poor, g., one pupil will add when 
the multiplication sign used and 
divide when the minus sign given 
vice versa. Frequently another pupil 
arranges his figures column addition 
heedlessly that units are added with 
the column tens, hundreds with 
the thousands; when multiplies 
number like may multiply the 
but forget the same with the 
subtraction, when one taken 
and you must still from the 
next higher order very frequently 
Mary will forget that she must 
again. 

Physical 
close upon the heels carelessness and 
sometimes falsely attributed are 
the errors which are due physical 
disabilities and which are sometimes 
hard discern. defect the vision 
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the auditory nerves may 
responsible for errors. Types 
amnesia, malnutrition, etc., have also 
been the cause mistakes which can 
analyzed only thorough phys- 
ical examination individual cases. 

IV. Defects the course study 
and well-organized, com- 
plete, and up-to-date course study 
arithmetic should every teach- 
er’s possession. She should familiar 
with the work the grades preceding 
and following her own. this way 
she will enabled carry success- 
ful drill lessons and emphasize the 
important facts already learned. 

Lack properly organized course 
methods teaching. The most com- 
mon instance the confusion caused 
employed teach subtraction. There 
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are several interpretations the sub- 
traction concept, ‘‘the taking away 
idea, the adding idea, and the 
difference idea. Many primary teach- 
ers conscientiously insist that the 
additive Austrian method the 
correct method use; others find the 
plan superior. must 
borne mind, however, that suc- 
cessfully teach subtraction the child 
must given the threefold concept. 
well-planned course study should 
incorporate within itself provision for 
uniform teaching methods, whereas 
multiplicity methods leads con- 
fusion. 

After painstaking investigation 
methods this phase arithmetic 
apparent that these difficulties can 
these obstacles the teaching the 
fundamentals arithmetic. 


How Pupils Solve Problems Arithmetic 


Anna WILSON, 
AND 


The ability perform the funda- 
mental processes arithmetic does 
not insure ability solve problems. 
The severest test comes dealing 
with problems arithmetic, for unless 
the processes required are glaringly 
conspicuous the efforts most pupils 
are largely guess work, which yields 
ridiculous results. 

close study how pupils attack 
arithmetic problems shows two gen- 
eral types approach. the part 
the dull pupils find mechanical, 
thoughtless procedure, while the bright 
pupils make quick plunge into the 
middle the problem, often skipping 
the opening step two. Sometimes 
the result found mentally, but often 
the pupil unable set his work 
down paper. 


order determine how pupils 
work, sixteen problems increasing 
difficulty were prepared. Bright and 
dull pupils were then asked solve 
them. The observer worked with each 
child separately. The pupils were 
asked think aloud and tell the 
observer just what they were doing 
they set down their work the 
paper. The observer jotted down 
everything that was said, and some 
cases had stenographer make 
complete report. There was 


attempt teaching, since the object 
was rather note closely just how 
pupils attack problems. was found 
that five outstanding habits meth- 
ods prevailed among the children here 
considered. The following solutions 
illustrate these five general classes: 


the 
Cas 
q 
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The form the problem 


Joseph rode the merry-go- 
round times. Each time cost him 
cents. How much did pay for all 
the rides? 


Case 
How did you get 36? 

multiplied. 

Why did you multiply? 


Girl, years age, grade 


Case Girl, years old, grade 
You write that down. You'd 
better read over once more sure 
that you have right. Now, can you 
it? 
Multiply. 
Why did you multiply? 
There only two numbers. 
you know any other reason why you 
multiply? 
There just two numbers. 


aeroplane flies 696 miles 
hours, how many miles will fly 
one hour? 


Case Girl, years age, grade 


696 

Why did you multiply? 

hours are there. 

Why didn’t you add the 

supposed to. 

How you know? 

There enough numbers add. 
What you mean? 

There wasn’t enough numbers with 
the 

Why you subtract? 

supposed to. You would have 
have other numbers. 

Why don’t you divide? Should you 
divide multiply? 

Divide. asked how many miles 
can fly one hour. 

Why did you divide? 

see how many miles would fly 
hour. 


Many children determine what proc- 
ess use the size the numbers. 
They seldom have subtract add 
when they have 696 and They 
seem left two devices, either 
multiply divide. 


(1) Throughout the cases reported this article will 
stand for for Observer. 
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II. Many pupils try something 
with all the numbers. 


The distance from Cincinnati 
Cleveland, way Columbus, 262 
miles. train leaving Cleveland 
4:50 will Columbus 7:30 and 
Cincinnati 11:00. 140 miles 
from Cleveland Columbus, how far 
from Cincinnati Columbus? 


Boy, years old, grade v-a. 

Iam going (Adds all numbers 
the problem). 

Why did you add? 

You couldn’t anything else because 
there are many numbers. 


Case Twelve-year-old girl, grade v-B 
67. 


don’t say how far from Cincinnati 
Columbus? 

That what asks you find. 

Yes, but don’t know how far Cin- 
cinnati from Columbus. 

How are you going find out? 
Subtract. 

What? 

140, but don’t know from what. 

Read again. 

guess you have add. 
multiply divide subtract. has 
addition. try and see. 
(Puts down all the numbers). You 
can’t add time and miles, you add 
time and subtract what you get from 
262, Cincinnati must 211 miles from 
Columbus. 

1,473—262=211 answer. 


The pupils the Irving School 
agreed make 675 badges for the 
school field meet. The day before the 
meet the third grade turned 20; the 
fourth, 40; the fifth, 70; the sixth, 
100; the seventh, 200; and the eighth, 
200. How many badges were turned 
in? 

Case Boy, years old, Grade v-a. 


= le 

They turned 1,305 badges. 
Why did you add? 
Because that the only way can 
figure out would the best way. 
All these grades you have add. 
Why did you add 675? 
don’t need that. 
You don’t need it? 


| 
Why? 
} 
q | 
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No, says the school needed 675, 
just add the rest. They turned 


630 


III. When pupils not know the 
fundamentals, problems are attacked 
peculiar ways. 


Dick made toy boats. sold 
cents each, cents, and the rest 
cents each. How much did 
receive for those sold cents? 


Girl, years old, grade 88. 


Twenty naughts are zero, twenty 
threes are long pause). 

What are you studying about? 

30. (While she was writing her 
30’s, she said: will just have 
add ten 30’s) know times that will 
She added.ten thirties and 
multiplied the sum two and said, 
“Cost She did not know how 
multiply when both numbers ended 
zero. 


Joseph rode the merry-go- 
round times. Each time cost him 
cents. How much did pay for all 
the rides? 


Casel. years old, 
(after considerable thinking). 
What? 
Three 2’s are and are and are 
are 15, etc., until and are 36. 
Other children added twelve three 
times instead three twelve times. 


had apples and divided 
them equally among boys. How 
many apples did each boy receive? 


0000 0000 0000 0000 0000 0000. 


IV. Dull children try any process 
until teacher’s approval met. 


When John was years old 
received $60.00 each year monthly 
payments for his spending money. 
How much did receive each month? 


Boy, years old, grade v-B. 


(Reads problem). 
What are you going there? 
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Subtract. 

ahead. 

Why did you subtract? 

the only way can see how that 
should done. would sound much 
better subtract. 

What did you subtract? 

Think that the way you ought 
it? $40.97 month looks like too 
much for $60.00 year. 

$60.00 $180.00. That makes all 
the more. There just one more way 
left—add. can’t see where you add 
this very easy. 

Think that wrong? 

What are you trying find out? 

What received each month. This 
$60.13 

That more than received the whole 

ear, isn’t it? 

Yes. 

Maybe would come out better—with 
smaller amount. Now, before you 
divide 13, read the problem out 
loud. (Reads the problem). 

What you want find out? 

Find out how much received each 
month. 

All right. How you think you 
would it? How many months 
year? 


(Pupil did not attempt use the 
solving problem). 


What will marbles cost 
you can buy for cent? 


Case Boy, years old, 

Reads aloud then begins solve 

Can you that? 

(tried division). 20)21 

Read the problem again. What does 
tell you? 

Two for one cent. 

What does ask you? 

What will marbles cost? 

(Pupil then tried addition and multi- 
plication.) 


Bright children solve part 
all, mentally. 


boy had 210 marbles. lost 
them. How many were 
eft? 


Cas 
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Case Boy, years old, grade 
117. 


(Solves thus) 210 


140 


(Pupil found one-third mentally and 
subtracted.) 


George walks the rate 
miles per hour. Henry starts with him 
and walks the same direction the 
rate miles hour. How many 
miles apart will they hours? 


(Thinking but making 
miles. 


Problems Without Numbers 


SUMMARY 


study the methods used 
pupils solving problems shows 
least five methods attack: 

The size the numbers and the 
wording the problem help them 
decide what process use. 

Many pupils try something 
with all the numbers. 

Pupils not knowing the funda- 
mentals attack the problems pecul- 
iar ways. 

Dull children try the different 
processes until the teacher’s approval 
obtained. 


GARNET 

AND 


problem situation coming 
naturally into the life experience 
individual and capable arousing 
his interest its solution. Practical 
life abounds with problems every 
kind and yet rule the child thinks 
metic book. must taught see 
that many problems are without 
numbers. 

Problems without numbers break 
the habit starting with the given 
figures the problem and not think- 
ing clearly through step step. 
These problems, therefore, lead 
better thinking and more orderly 
way handling the material given. 
Since there are numbers distract 
attention, easier for the children 
attend the following logical steps: 
(1) What the problem about? (2) 
What asked? (3) What facts are 
given? and (4) What process 
processes are used? 

Problems without numbers should 
used first the third grade and then 
through the succeeding grades until 


the pupils have formed correct habits 
problem solving. 

such work, emphasis should 
laid getting the meaning the 
problem rather than the manipula- 
tion figures. From third-grade 
children detailed explanation should 
expected. Simply require the pupil 
state which the four fundamental 
operations used the solution 
the problem. might say, added 
the three things that were 
multiplied them,” etc. The prob- 
lems should always within the 
realm the child’s experience 
get the thought and express himself 
arithmetical terms. the begin- 
ning this work, good plan 
choose pupils who express themselves 
well, thus furnishing good models for 
those who need help. Dramatization 
may effectively used developing 
these problems, especially the third 
grade and the first half the fourth. 

the time the pupil reaches the 
upper grades, should able 
find problems his everyday expe- 
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rience, whether home, the way 
school, doing errands, more 
formal arithmetic work. the upper 
grades the method teaching prob- 
lems without numbers should 
varied. read the problems 
the pupils write them the board 
and have them analyzed according 
the steps already given. wise 
change the order the second and 
third steps that the child will not 
lost meets the situation 
reversed. 


hardly necessary state that 
from the fourth grade the problems 
should contain both one and two steps 
involving each the different proc- 
esses. all other teaching, great 
care must exercised this work. 
time frequent occasions, rather than 
give long lists exercises. 

attempted show the 
results using problems without num- 
bers setting forth their value 
destroying incorrect habits problem 
solving; teaching children handle 
material more orderly manner; 
and teaching the use steps 
problem solving. These problems 
should introduced the third grade 
and their use continued until the 
pupil has formed correct habits 
solving them. 

The use this sort problems 
stresses the interpretation the sit- 
uation rather than the manipulation 
figures. This work shows that prob- 
lems should varied according the 
child’s experience and the number 
steps the problem, and that the 
manner presentation should also 
frequently changed. This kind work 
will, sure, prove valuable pre- 
liminary solving problems with 
numbers. 

order help those who may 
interested this method are giving 
graded list problems without num- 
bers, from which others may 
derived. 
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THIRD GRADE 


you knew how much John put 
the bank each week February, how could 
you find the amount deposited the 
month? 


John drew out some his money 
May. How can you tell how much 
has the bank? 


you know the cost one pound 
sugar, how could you find the cost 
number pounds sugar? 


you knew the amount paid for ton 
coal, how could you find the cost one- 
half ton? 


row. How could you find how many 
seats there are several rows? 

you knew Alice brought many 
pennies for milk and lost many, how 
could you find the number pennies she 
had left? 

you know the cost three different 
things, tell how find the cost all 
them. 

James divided his marbles equally 
among his brothers. Can you tell how 
find the number marbles each would 
receive? 

you know your father’s age, how 
would you tell how much younger you are 
than he? 

10. know the weight each child 
our room, how can you find the weight 
all the children? 


GRADE 


The fourth-grade class went 
picnic. The lunch cost certain number 
dollars. Tell how find what will 
cost each pupil. 

you knew the number people 
living Columbus and Cleveland, how 
would you find which the larger city? 

know the cost one history 
book, how will find what the books for 
the class cost? 

you knew the length and width 
the schoolroom, how would you find the 
perimeter? Area? 


Jane pays much for reader, 
arithmetic, and geography. She gives the 
clerk more than they cost. How can you 
tell what change she would receive? 

Robert paid the car fare for his two 
sisters, his brother, and himself. How 


can you find how much money spent? 


money, and are sold profit, how will 
you find how much money made the 
papers bought? 


c 
gin 
{ 
: 
re! 
th 
yc 
al 
ne 
W 
h 
n 
St 
n 


15, 1924 


you knew how many yards 
gingham were bought for certain number 
dresses, how could you find the number 
yards used for one dress? 

Mr. Brown pays certain sum for 
rent each year. How much the rent fora 
month? For number months? 


GRADE 


you knew the selling price one- 
half peck potatoes, how would you find 
the price bushel potatoes? 

you had all your test grades for 
certain length time, how could you find 
your average grade? 

How you find the balance hand, 
you have the amount received and the 
amount paid out during the year? 

James had some rabbits and sold 
part them. How can you find how many 
had left? 

you knew how much man’s income 
was for month and how much spent 
during the year, how would you find out 
how much saved year? 

you know how many feet long the 
schoolroom is, how would you find how 
many yards long is? 

The farmer has large pail milk. 
knows how many quarts holds. How 
can find how many pint bottles can 
fill from this pail? 

How can you find the cost number 
quarts milk when you know the price 
one quart? 

John sold some his rabbits. Then 
bought some more. How can you find 
how many then had? 


Vocabulary 


RENNETTA 


GRADE 


you know the number decimal 
places each two numbers, how you 
find the number decimal places their 
product? 


also percent, how may the cost found? 


you knew the marked price 
certain piece furniture and the percent 
discount given for cash, how would you find 
the amount saved paying cash for the 
furniture? 


Given the area and the length 
rectangular lot, how could you find the 
width? 

you knew the principal note, the 
rate percent and the length time ran, 
how would you find the interest? 


How would you find the area 


acres, the dimensions were given 
rods? 


the dividend problem has four 
decimal places and the divisor has one 
decimal place, how you know how many 
places point off the quotient? 

you knew the cost certain 
number apples, how would you find the 
cost smaller number apples? How 
would you find the cost larger number 
apples? 

you know what given fraction 
number is, how you find the number? 


10. you know the selling price 
certain article and the amount loss, how 
may you find the percent loss? 


Difficulties 


ISBELL, 


HELEN JENKINS, 
AND 


This report proposes discover 
what are the so-called 
solving arithmetic prob- 
lems, and whether they are real 
imaginary. 

Investigation has proved that such 
difficulties are real and are always pres- 
ent, they hinder the pupils their 
understanding the full import the 
problems solved. The words and 
phrases used are often strictly math- 
ematical and bear sense peculiar 


Cuas. 


the subject. When pupils fail inter- 
pret them correctly, they become 
source difficulty. 

The purpose arithmetic 
enable one solve the problems 
practical life. Consequently the lan- 
guage the problems should clear, 
simple, and attractive, devoid 
terms and phrases that are too difficult 
and technical for the pupils who are 
expected solve them. unfamiliar 
and technical terms must used, 
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however, they should thoroughly 
explained the pupils before the solu- 
tion the problems attempted. 
Further, not only words and phrases 
must explained, but the various 
signs, symbols, and abbreviations which 
are also part the language arith- 
metic problems should given their 
due share the explanation. 

Investigations were made ac- 
quaint ourselves first hand with the 
more common words which give trouble. 
Thirty-two teachers several build- 
ings including elementary and junior 
high-school grades were each asked 
bring about fifty words which 
their opinion gave trouble pupils. 
Twenty-five teachers sent total 
1,250 words. These words were tab- 
ulated. Three hundred ninety dif- 
ferent words, having range fre- 
quency 21, were listed. The 
following table gives words that oc- 
curred more times: 


area, average, 20 
product, quotient, subtrahend, numerator... .. 17 
notation, profit, multiplicand.................. 15 
divisor,estimate, ratio, compute, rate, fraction 12 
aliquot, reduction, value, discount, difference, 


Some these words were then given 
more than 800 children, they were 
asked give the meaning these 
words when used arithmetic prob- 
lems. The results the answers from 
the several pupils proved conclusively 
that large percent the pupils did 
not understand many the terms 
used the problems. 

Some strange answers were given: 


Quotient— 


The quotient mark, 


the divisor (2) 


Means the sum. 
Answer subtraction. 
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You get quotient when you add two 
numbers. 

The number from which you subtract. 

The number left. 


Ratio— 

The answer subtraction problem, 
ratio. 

Ratio distance between, the sun 
100,000 miles earth. 

The distance around thing. 

Interest called ratio. 

The rate which money loaned. 


Product— 
Answer subtraction, 121—21=100 
product. 
The proof subtraction. 


what you gain. 
The answer subtraction. 
When more numbers are added. 
How much you get when you add. 
when you subtract. 
The number left over when you divide. 
Answer addition. 
the remainder. 
What you raise country. 


Total— 
The answer multiplication. 
The amount paid. 
How much you have left. 
When you divide two numbers you get the 
total. 
what left over. 
the area. 
the cost. 
Means lot money. 
The amount left dollars and cents, 
2.50—1.00=$8.50 total. 


another means studying vocab- 
ulary difficulties, list fifty words 
commonly used arithmetic problems 
was prepared and checked with the 
Word which contains 
list ten thousand words which 
are used most frequently common 
forms literature. These words are 
arranged groups one thousand 

(1) The Word Book alphabetical list 
10,000 words which were found to occur most widély in 
a count of 625,000 words from literature for children; 
about 3,000,000 words from the Bible and English classics; 
about 50,000 words from books about fe oon sewing, 
farming, the trades, and the like; about 300,000 wor 
from elementary-school textbooks; about 90,000 words 


from the daily newspapers; and about 500,000 words from 


correspondence. Forty-one different sources were used. 
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numerical succession according the 
frequency use, that the words 
the One occurred 
most frequently the material upon 
which the list was based, while the sec- 
ond, third, fourth, and fifth occurred 
correspondingly decreasing 
quency. Upon checking these fifty 
arithmetic terms was found that the 
majority fell within the first five 

Thousand” group, while eleven words 

were unusual not included 

within the Word Book. fifty 
words were grouped follows: 

First Thousand: account, amount, bill, check, cost, 
distance, figure, gain, half, interest, loss, measure, 
note, part, pay, price, pound, price, value. 

Second Thousand: acre, dozen, earn, group, product, 
profit, rate, surface, term. 

Third Thousand: area, bank, cash, commission, peck, 
quart, receipt, salary. 

Fourth Thousand: pint 

Fifth Thousand: fraction, gallon. 

Not listed at all: average, change, cubic, degree, denom- 
inator, deposited, dimension, discount, expenses, 
oblong, unit. 

means corrective and reme- 
dial measures, pupils were asked 
read several problems and make 
note the words which they did not 
understand; these words were ex- 
plained some other pupils the 
teacher. Pupils were then asked 
re-state the problems using words 
which gave them freer and easier 
understanding the problem. This 
exercise revealed many words and 
phrases which were constant source 
difficulty the pupils. 


The following problems were read 
the teacher the pupils v-a 
class: 

What the increase boy scout’s 
walking record, tramp extends his 
record miles one miles? 
Because the blank expressions 
the faces the majority the pupils, 
the teacher asked whether there were 
any words the problem that they 
did not understand. Some did not 
understand the teacher 
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called upon pupil explain, and 
said much more.” 
was next called for; one pupil said that 
meant the walk the boy scouts took, 
another replied that when boy scouts 
walk they call One child 
was puzzled the phrase one 
12.” With these explanations the 
pupils set work and percent 
them solved correctly. 


the farther canoe which has been 
paddled miles across the lake? 


After the term was 
explained the results were quite sat- 
isfactory. 


How much greater the distance covered 
boy who swims mile stretch 
than that covered another boy who 
swims 220 yards mile)? 


this case was the ob- 
stacle; after this was explained, all 
went well. 


laundress worked cents per hour, 
from the morning until o’clock 
the afternoon; how much was due her 
reduction was made for noon hour? 


After the pupils got the meaning 
and few had 
any difficulty. 


The findings our investigation 
have fully convinced that technical 
words and phrases are sources great 
difficulty and hindrance pupils 
the solution arithmetic problems, 
hence improve the standard the 
work the class the solution 
problems, the teacher must pay atten- 
tion this phase the work. She 
must give the proper explanation 
when and where needed. This our 
opinion will reduce the mistakes 
marked degree, and raise higher 
level the pupils’ ability solving 
problems. Not only will this great 
satisfaction the pupils themselves, 
but will also serve ample reward 
the teacher. 
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Variety Problems 


ETHEL 
AND 


Problems for children should 
varied and should resemble actual 
conditions. Heretofore 
lems have been unreal and have failed 
stimulate any thought. large 
and varied number problems should 
given pupils that they may 
able think out real problems for 
themselves and apply arithmetic all 
kinds situations. Problems should 
also practical not only nature but 
figures; butter given thirty- 
five cents pound two 
dollars pair when butter sixty cents 
and shoes are six dollars, the teacher 
and pupil should change the figures. 

Arithmetic makes very strong 
appeal children because their 
interest mental activity and achieve- 
ment. They are interested when the 
problems reflect their experiences 
school, home, play, and 
other activities with which they are 
familiar. All children prefer definite 
tasks, for then they know what they 
have and when done; they 
enjoy the sense action, achieve- 
ment, and mastery. arithmetic 
problems, therefore, language must 
considered; must free from use- 
less difficulty. The newer methods 
insist that the textbook and teacher 
should preserve the pupil’s healthful 
interest arithmetic eliminating 
useless difficulties vocabulary 
construction. 

Problems should stated dif- 
ferent ways that the pupil will get 
clue the process from the 
wording. Pupils frequently jump 
the process that seems indicated 
the wording, the example 
when the word was used and 
the pupil multiplied that 


(1) See p. 275 of this issue. 


The teacher should, first, try 
provide real situations, and second, 
encourage the pupil identify himself 
with the person who represented 
acting planning. problems which 
not lend themselves such treat- 
ment the teacher should endeavor 
explanation rid the problem any 
difficulties vocabulary structure 
and explain unfamiliar circum- 
stances. 

order base problems the 
actual interests the pupils the author 
spent considerable time and thought 
making out list pupils’ activities 
and interests. These included camp- 
ing trip, school picnic, birthday 
party, purchasing automobile, 
Christmas shopping, visit furni- 
ture factory, savings, selling papers, 
planning trips, school field meet, and 
going the circus. 

Since the present arithmetic texts 
contain limited number interesting 
problems teacher will find worth 
while keep, from year year, 
number problems applied dif- 
ferent topics. loose-leaf notebook 
filing cards can used for this pur- 
pose. The pupils can help the teacher 
devising problems such the fol- 
lowing, which were worked out the 
pupils and teachers fourth grade. 


THE 


John earns twenty-five cents 
day. How long will take him earn 
enough buy seventy-five cent 
ticket the circus? 

Sarah wishes buy seventy- 
five cent ticket the circus. She 
already has forty cents. How much 
more does she need? 

James spent seventy-five cents 
for circus ticket, ten cents for pea- 
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nuts, and five cents for candy. How 
much did spend all? 

the circus performance com- 
mences o’clock and ends 4:30, 
how long will last? 

lemonade five cents glass, 
what will the cost four glasses? 


The weight the bear 960 
pounds and the giraffe 1,472 pounds. 
How much more does the giraffe weigh 
than the bear? 


The amount received the circus 
Monday was $672.98, Wednes- 
day, $812.10, and 
$1,265.47. How much was received 
for the week? 

One cage has monkeys it. 
How many monkeys are there three 
such cages? 

boy earned $1.50 day, carry- 
ing water the animals. How much 
does earn days? 

10. The distance around the circus 
rings was 450 yards, 680 yards, and 720 
yards. How far has horse traveled 
around all three rings? 

11. There were 1,246 tickets sold 
the first day. one ticket cost seven- 
ty-five cents, what did they all cost? 


283 


12. The amount received circus 
Dayton was $798 and Columbus 
$926. How much more was received 
Columbus than Dayton? 

13. There were ten lions, fourteen 
elephants, eight camels, twelve bears, 
twenty seals, and seventy-seven horses. 
How many animals were there the 
circus? 

14. the clown gets $150 week 
and the trapeze performer $285 
week, what they both receive? 

15. The expenses circus were 
one-third the amount received. the 
receipts were $1,800, what were the 

Pupils are able bring actual 
problems from home which the fol- 
lowing are illustrations: 


uncle bought car for 
$1,100. paid $500 down and expects 
pay $30 per month it. How many 
months will take him pay for the 
car? 

mother owns twelve garages, 
for each which she gets $5.00 per 
month, and double house which 
brings $110 per month. How much 
mother’s income each year from 
these properties? 


Methods Attacking Problems 


MARGUERITE 
NELLE Hoover, 
AND 
Fanny 


When left their own devises 
pupils tend start doing something 
before they really know what the prob- 
lem have any definite plan for its 
solution. The following scheme has 
been suggested and has proved very 
effective. Have the children answer 
these four questions before actually 
starting work the problem: (1) 


What question asked the problem? 
(2) What facts are given the prob- 
lem? (3) What process processes 
should used solving the problem? 
and (4) What reasonable answer? 
looking over the four points just 
given quite plain that the first 
question, What asked prob- 
lem? little importance, since 
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neither the third nor the fourth ques- 
tion can answered until fully 
determined. 

During the past winter the Steven- 
son Problem Analysis Test was given 
group seventh- and eighth-grade 
pupils. For observation let choose 
three these papers with scores rang- 
ing from points out possible 
24. One problem read: 


How much would automobiles cost 
dealer $780.00 apiece? 


The pupils were asked which the 
following four facts were found: 
The gain one automobile. 


The kind automobiles the dealer 
bought. 

The cost all the automobiles. 

The amount the dealer received for each 

automobile. 


One pupil said number four, the 
amount the dealer received for each 
automobile; others said number three, 
the cost all the automobiles. After 
checking and discussing the papers the 
first pupil was asked the amount the 
dealer received for each automobile 
was given. She replied that the $780 
was the amount the dealer received 
for each automobile. She was then 
asked whether the automobiles were 
bought sold. Immediately she saw 
her mistake. evident, then, that 
the child does not always understand 
once what asked for the 
problem. 


still another problem, 720 fancy 
apples are put sample boxes 
five apples each. How many fancy 
boxes will take hold the apples? 
Again the children were asked which 
the following facts were asked: 

The number bushels apples put 
the boxes. 

The number boxes will take hold 
all the apples. 

The number apples put each box. 


The amount money received from the 
sale the apples. 


marked No. the fact required. 
said No. and No. Again 


EDUCATIONAL RESEARCH BULLETIN 


after little discussion both and 
saw their mistakes. The children were 
drilled this type problem, and 
several weeks later when 
problem analysis test was given, 
her score from points, 
from 15, and had perfect 
paper. 

small amount drill very 
effective teaching pupils compre- 
hend what wanted problems. 
Have the pupils read the question 
given the book and demand that not 
the entire problem, but only the ques- 
tion, read. The question should also 
stated many different ways 
possible. 

The second step solving problem 
find out the facts which must 
used working the problem. The 
problems should involve far 
possible actual situations the child’s 
life. Life problems are most often 
questions about situations facts 
actually existing within the child’s 
experience, less frequently questions 
which the child puts himself rela- 
tion his everyday life, and least 
often questions put him words 
another. 

The analysis should orderly, 
concise statement thought steps. 
Some the questions the child should 
ask himself are: ‘‘What facts are 
given the How shall 
use these and shall 
with the numbers and which num- 
bers shall means these 
questions the child will select the num- 
bers which must use, instead 
writing the first number the prob- 
lem and then wondering which number 
write next. 

This problem was given: girl 
had 240 chickens and them died; 
how many did she have One 
girl working the problem said, The 
girl had 240 chickens and them 
died. There were sixty chickens that 
died, and must subtract that from 
find how many chickens were 
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another instance, where there was 
number not used, boy started 
out different way. The problem 
was: “Six boys went camping 
trip. They stayed two months, and the 
cost the trip was $68.40. How much 
did each boy have pay?” read 
the problem through and said, 
don’t need the two months. there 
were six boys this camping trip and 
cost all them $68.40, then and 
$68.40 are the numbers use. Divide 
$68.40 and the answer will the 
cost for each boy.” Pupils should 
given problems containing facts not 
needed the solution because will 
then necessary for them select 
the essential facts. Such selection 
necessary many problems real life. 

child has answered successfully 
the question what given and the 
problem based his experience, 
should have little difficulty choosing 
the process. helps pupil decide 
the process, himself has been 
accustomed formulating problems. 

Pupils have been helped the fol- 
lowing method: Select list one- 
step problems which the numbers 
are simple. The pupils should plan the 
solutions without working out the 
problems. obvious that the habit 
putting down figures before thinking 
out the process may thus broken up. 
reasonable amount such exer- 
cises the ability select the process 
may increased. The difficulty the 
problems may gradually increased 
from one-step two-step problems. 
They should made very simple 
not discourage the pupils. 

The last step, and not the least im- 
portant solving problems, esti- 
mating answers. Teaching children 
estimate answers great value 
many ways. Perhaps teacher appre- 
ciates most the fact that children 
not give such wild answers. They very 
quickly see how ridiculous some 
their answers are. class this 
step was emphasized such degree 
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that percentage problems the chil- 
dren could once tell whether the 
answer should larger smaller than 
the given number. For example, 10% 
the number question—would 
great deal larger than 15; and 
then 100%, the number itself, 
would not much larger than 63; and 
125% 150% were 30, then 100% 
would smaller than 30. 


Estimating answers helps overcome 
the tendency work mechanically. 
many businesses one called upon 
give quick estimate the cost 
the amount certain things, and 
one has been properly drilled giving 
estimates this can become 
Children can taught estimate 
answers, but must done grad- 
ually, since takes time teach them 
think round numbers when addi- 
tion, subtraction, multiplication, and 
division have been taught definitely. 
Start with simple one-step problems 
such as: “One chair cost $2.75; find 
the cost chairs the same 
Some pupils will readily see that the 
answer will about $15 and some will 
tell you that your answer will 
between $10 and $15. Those who 
not see how these answers are obtained 
must shown being questioned 
and led on, one step time. After 
some work along this line children 
seem like it. 

class the following example 
was given: the cost chairs 
cost $4.75.” One the boys esti- 
mated his answer this way: cost 
$4.75; cost around $10; cost near 
$15; answer will somewhere 
between $10 and $15.” 


vi-B class that had had very 
little drill estimating answers, this 
problem was given: “The distance 
from Chicago Cairo 363.57 miles; 
from Cairo Memphis 170.4 miles; 
and from Memphis New Orleans 
395.38 miles. What the entire dis- 
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tance from Chicago New 
When asked estimate the answer, 
most the pupils wanted merely 
drop the decimals, which would not 
help much. They were then told 
add the hundreds—300, 100, and 400. 
Next the teacher asked how many 
thought that the second should 
taken 200 instead 100, and why 
they thought so. Some quickly saw 
that 170 was nearer 200 than 100 and 
that evened the other two. 
Finally they decided that their answer 
would between 900 and 1,000 miles. 
Then when they worked the problem 
all but four them had correct. 
These four added 300 and 200 and 400 
instead the right addends. This 
the one difficulty encountered first; 
some pupils wanted give the esti- 
mated answer for the correct one. 
Estimating answers decimals 
great help, for children never seem 


Dramatization Arithmetic 


KINCAID, 
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realize that decimal fraction 
part unit just common frac- 
tion is. problems using money, 
some children are never certain where 
put the decimal point. For example, 
this problem was given class: 
put 30% all money the 
savings bank. put $60 the 
bank, how much money did 
One girl worked follows: 

30% 3/10 $60.00; 1/10 (1/3 
$60.00) $20.00; 100% 10/10 
all money $2.00. All the teacher 
had say was, could put 


$60.00 the bank only had 


The girl saw immediately that she did 
not need the decimal point. 

little drill each day several 
times week these four steps 
problem solving are very helpful 
teaching children help themselves 
this work. 


Sara FLOWERS, 
CARRIE FISHER, 
AND 


Since activities mean much more 
the child than abstract ideas, drama- 
tization helps children solving arith- 
metic problems. Through his own 
activities interest aroused. learns 
more, interested, because enters 
wholeheartedly into the activity. 
especially interested his work, 
will make effort obtain good 
results. 

Dramatization has socializing value 
for gives training cooperative 
work. fourth grade the children 
were encouraged find current prices 
various articles used. With this 
knowledge the class made out charts 
for use play store. The store- 


JosEPHINE 


keeper made out regular bill forms, 
accounts for all goods sold. The pur- 
chasers were taught calculate the 
amount their bills detect any 
errors the part the storekeeper. 
Since the store handled articles sold 
dry measure, that part the work 
was dramatized. Beans, corn, etc., 
were used for this purpose. The chil- 
dren were thus made familiar with the 
actual use the quart, peck, and 
bushel measures. 

Dramatization arithmetic may 
easily correlated with such other sub- 
jects as, hygiene and health, geog- 
raphy, and English. the correlation 
with hygiene and health, the class 
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which receives milk daily may figure 
how many pints, quarts, and even 
gallons their room uses. 

Dramatization makes the child see 
purpose value arithmetic work, 
since provides for the application 
knowledge learned. teaching area, 
dramatization was used very effect- 
ively. The teacher cut out number 
cardboard squares, each edge which 
was one foot. These were passed round 
different children who measured 
them. The class thus gained clear 
idea square foot. One child was 
sent measure the length and height 
certain blackboard. These meas- 
urements were marked down, then 
different children were asked place 
their square boards side side along 
the base the blackboard. The chil- 
dren compared the number square 
feet one row with the length the 
board. The teacher asked, What sur- 
face covered one the squares? 
all the squares this 
child measured the height one row. 
Then other children were called 
place their squares second row, 
directly above those the first row; 
third and fourth row squares were 
set up. The board was now covered. 
The children compared the numbers 
with the height the board. The chil- 
dren noted that there were the same 
number square feet each row; 
and they saw how many square feet 
were required cover the board. 
similar manner the areas various 
rectangles drawn the floor were 
measured. 

the sixth grade where ratio and 
percentage are the important topics, 
these phases were developed through 
business dramatization. Children were 
asked bring newspaper advertise- 
ments which would furnish materials 
for this work. great amount was 
gathered this way for use ratio. 
Signs such two pounds for 
fifteen cents,” ‘‘Three oranges for ten 
cents,” were made and used the 
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store. child wanted eight pounds 
apples two pounds for fifteen 
cents the storekeeper and purchaser 
figured the price. 

Through the furniture business, dis- 
count was made more real. The boys 
went neighboring store get facts 
concerning articles, and discounts al- 
lowed for cash payments. bank and 
building and loan company were also 
established. The children are im- 
pressed with the importance saving 
least portion their earnings. 
The children have practice making 
deposit slips, writing and indorsing 
checks. 

Real-estate business has also been 
dramatized this grade. One boy hav- 
ing relative who real-estate 
dealer secured all the necessary in- 
formation. The children were told 
clip from the newspaper any real- 
estate advertisements which appealed 
them. Those bringing such adver- 
tisements played they owned the prop- 
erty and listed with one the class 
agents, who advertised it. When the 
property was sold the owner paid the 
agent the commission, means 
check. The purchaser made his cash 
payment and went the building and 
loan for the balance. According the 
actual methods used the building 
and loan companies, the children fig- 
ured the monthly payments 
made particular piece property, 
the interest the principal for six 
months (that being the time decided 
upon), and the amount money left 
from the six monthly payments after 
the interest was deducted was applied 
the principal. 

Grade vi-a takes complete charge 
the school banking for the entire build- 
ing. teller and assistant were ap- 
pointed for each class. The bank 
operation once week from 7:50 
8:30 A.M. The depositors make their 
deposits with the tellers chosen for 
their respective rooms. The teller 
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makes out the deposit slips, and also 
marks book the amount each 
deposit. the close the banking 
time, the assistant balances the 
book, while the teller adds the 
amounts the deposit slips, and 
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counts the money. All sums must tally. 
Then the teller makes itemized 
statement the money taken in. 
Finally the members the class figure 
the percent the pupils each room 
who deposit. 


Assignment Lesson Arithmetic Problems 


Amy 
WEBSTER, 
AND 
Hutt 


For many decades, many teachers 
mathematics have used the entire 
class-time having pupils copy 
the board problems which they have 
home the night before 
and having the solutions read from 
the board, so-called explanation. 
After the closing bell, the teacher hur- 
riedly assigned new home work 
saying, ‘‘For tomorrow take the first 
fifteen problems page 167.” 

This plan conducting the recita- 
tion is, doubt, responsible for much 
the ill repute mathematics and 
for the mistaken notions concerning it. 
The teacher did teaching, that was 
left fathers, mothers, aunts, older 
brothers and sisters, even kind 
neighbors. The teacher became the 
official tester only. Progress was slow, 
for solutions brought from home and 
copies the board did not represent 
the pupil’s work. was, therefore, 
unprepared for subsequent topics, 
which became unnecessarily hard. 

more recent years, since psychol- 
ogists have studied and directed our 
attention the learning and teaching 
processes, complete reversal the 
plan has come about. The teacher, 
specifically trained for teaching, has 
learned that all new work must 
presented him class; that home 
work should practice work 
testing. 


With this change procedure, the 
teacher has come realize the great 
importance the assignment and 
give its proper place the recita- 
tion. longer left the last 
moment and limited the next 
ten may given first, 
the middle the period, towards 
the close the arithmetic period, 
according the type lesson, but 
always carefully thought out, clearly 
and definitely presented, and never 
hurried, for usually the most 
important part the recitation. 

Among the functions the assign- 
ment that making the pupil feel 
real need for learning the process. 
should create such atmosphere that 
becomes eager the task learn 
the lesson. there are any particular 
difficulties encountered, should 
given chance start the work 
class until comes difficulty, 
when may aided question 
suggestion. 

much better consider the 
shop, where pupils their learning 
new material. The home work should 
material previously learned and 
thoroughly understood, should in- 
clude processes which practice 
needed for the development neces- 
sary skill and feeling mastery. 
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Many pupil has been heard say, 
can the computation all right, 
but can’t those worded 
wonder why. arithmetic there are 
very few fundamental processes 
which must learned for both inte- 
gers and fractions. Surely these are 
not beyond the capacity any normal 
boy girl, the numbers used are 
limited those reasonable size 
difficulty. others should taught, 
for they are not needed. 


The solution problem, however, 
something more than computation. 
Its difficulty its logic, not its math- 
ematics. computation the pupil 
taught definite plan procedure. 
“set exercise division, 
but worded problem does not 
know how start. assignment 
problems incomplete that has not 
given the pupil some method attack. 


One suggested plan procedure 
follows: 


Have the pupils read the entire problem 
carefully. some cases this should 
repeated, for often mere deficiency 
reading ability the real cause for failure 
mathematics. 

Have the pupil re-read the problem 
order select the given data and 
state what find. 

The third step consider what process 
processes use. Perhaps, wrong 
suggestion made, but the following out 
illogical conclusion more educative 
than drawing correct conclusion unwit- 
tingly from correct suggestion given 
another. pupil develops the habit 
making estimates and the ability 
judge them reasonable unreasonable, 
has valuable aid making the 
correct choice process and check 
wrong choice. 


should then apply the selected process 
and get accurate result, which should 
compared with his estimate. 


applying more accurate checks, 
determines for himself whether the solu- 
tion the problem correct not. 


develop the ability select the 
processes, much practice should 
given problems without numbers. 
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The mere getting answer 
unimportant part this thinking. 
Most pupils overestimate its value. 

Practice selecting data may 
given having pupils read list 
problems and state exactly what 
given and what found. Then 
supervised-study period have each 
one decide for himself what processes 
should used and make his estimates. 
time lacking, the actual com- 
putation may assigned home 
work. 


assignment with uninteresting types 
problems. The success assign- 
ment, therefore, depends largely the 
selection material. Practical prob- 
lems should used far the matur- 
ity and previous experience pupils 
permit. The problems should 
the pupils. The fact that adult 
some walks life may actually have 
solve certain problem does not 
guarantee that will real the 
child. Too long have our texts been 
filled with various types artificial 
problems, the clock problem, the 
cistern problems, and the A-B-and-C 
work problems. 

Other problems which are not inter- 
esting pupils are those which have 
absurd numbers, the following 
taken from the text prominent 
university professor: 

motor car travelling the rate 
miles per hour, how many feet this per 
second? How does this speed compare 


with bullet from rifle which goes 2,400 
feet per second? 


This illustration shows 
more attention should given 
the reasonableness the content. 
Many pupils are very keen detecting 
which problems have unreasonable 
incorrect data. 


Greater interest taken pupils 
lesson assignment which has con- 
tinuity. Instead assigning miscel- 
laneous set disconnected problems, 
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ones illustrated the following 
problem: 


borrowed $500. paid interest 
for 120 days. What was the real cost 
the lot? 


one year sold the lot for $4,000. 
How much did gain taxes for the 
year were $45? 


If, instead buying the lot, had lent 
the $3,000 for the year, how much 
interest would have received? 


How much more did earn buying 
and selling the lot? 


Suppose had not been able sell the 
lot for five years, and then received 
$4,000 for it. Would then have made 
more money buying the lot 
lending the $3,000 for years 6%? 


pupils the task making prob- 
lems. More real ability developed 
the formulation twenty problems 
than the mere solution twice 
many. The problems submitted 
pupils are usually practical and real 
them, for they come from their 
own experience. The campaign 
teachers arithmetic against the 
artificial and absurd types problems 
will successful, when authors elim- 
inate them from their textbooks. 

centage, the following types prob- 
lems are offered, which are simple, 
practical, and real boys and girls. 
The aim teach the process find- 
ing what percent one number 
another. The abstract terms, 
and are not 
used, because mathematicians gen- 
eral have discarded them, and rightly 
so, nor are they now used business 
practice. merchant may speak the 
cost, his rate interest, his gain 
but never uses the abstract terms. 

The use the process may 
shown such question as: 

more expensive for shoe-dealer 


This question also gives the child 
some idea how the successful bus- 
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iness man must always think terms 
percent. 


The personal feeling need for 
learning the process may created 
such questions as: 


arithmetic lesson has problems 
which you solved correctly, what 
part the lesson was correct? What 
percent should marked? 

How many pupils are your class? 

How many them are boys? 

How many are girls? 

What part your class boys? 

What percent your class boys? 

How many basketball games has your team 
played this year? 

How many have they won? 

What percent the games have they won? 

What the estimated population your 
city present? 

What was its population the last census? 

What the increase since the last census? 

What the percent increase over the 
population the last census? 


Such simple and ordinary questions 
should continued till the topic 
developed and the pupil feels that 
thoroughly understands the process. 


Applications give further practice 
may resemble the following: 


school boy allowed $1.50 week, 
and plans that must spend cents for 
lunches, cents for pencils, pens, and 
paper, cents for car fare, and finds 
can use cents for recreation and save 
budget. 

Why wise for every one make 
budget? 

What percent his allowance does 
spend for lunches? for pencils, pens, and 
paper? for car fare? for recreation? What 
percent does save? 


or 


Mr. White has income $900 year 
and spends $360 onfood. What percent does 
spend food? 

Mr. Black has income $1,800 year 
and spends $630 What percent does 
spend food? 

Mr. Brown has income $2,400 year 
and spends $600 food. Compare the 
percent Mr. Brown spends food with that 
Mr. White and Mr. Black. 


How would you find out what percent your 


mother spends food? 


or 
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Mrs. Green has income $40 week. 
After all her expenses are paid she able 
save $7. What percent does she save? 


boy buys newspapers cents and 
sells them cents each. What percent 
the cost does gain? What percent 
the selling price does receive? 


or 


During special store offered 
silk material for $1.59 yard. What percent 
was saved? 


After Easter boy’s suit was reduced 
from $25 $19.75. What percent was saved 
waiting? 


girl’s hat was reduced from $10 $6. 
What percent did she save? 


this time the class should 
ready for such assignment as: 


During the war prices food, 
clothing, and other commodities were 
greatly increased. Find the amount 
and percent that each the articles 
listed below were increased. 

Even peace-times prices change 
greatly from year year. Compare 
the present prices with those 1919, 
and find the percent increase 
decrease each. 

this presentation the worded 
problem, first the use shown; then 
feeling the need created 
motive for learning; and finally, the 
topic developed simple natural 


Bread 


Butter 


Ham Ib. 


Silk gloves|1.00 a pair|1.75 a pair 


way with sufficient applications and 
practice give the pupil sense 
mastery. 


Study Vocabulary Arithmetic 


James TuRNER 
St. Paris, Ohio 


has long been felt that pupils did 
not advance arithmetic they 
should for they did not know how 
interpret the problems because 
insufficient vocabulary. order 
obtain accurate data upon this conten- 
tion, detailed study was made the 
vocabulary recent series arith- 
metic textbooks. record the 


words used with the frequency each 
was listed. Some the results are 
noted Table 

The number different words 
found the testbooks for grades 
Iv, and vi, are 1,286. From 
Table find that the frequency 
use ranged from 124 the 
third-grade textbook, while the 
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Article Cost Cost Percent 
loaf loaf j 
hat 2 75 a Ib. 
hat 
7 60 a Ib. : 
5 | Lard 36 a Ib. 5 
7 | Sugar .06%alb.| .11 a Ib. 
sack sack 
13 | Jerseycloth|4.00a yard/6.50a yard 
Silk 1.50a yard|2.50a yard 
loes 
the 
your 
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textbook the seventh grade the 
frequency ranged from 726. From 
this table also find the records 
the words which occurred twice, three 
times, four times, and five times the 
textbooks each these four grades. 
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words with examples which occur 
the textbook the third, fourth, fifth, 
and sixth grades, but not the text- 
book any other grade. Table 
are listed all the words ranging from 
those having the highest frequency, 


GRADE 

1-124 | 1-140 | 1-205 | 1-296 | 1-726 
No. of words occurring five times...........2...ccccccccccccccscccecceses 10 26 38 40 48 
No. of words occurring five times or lesS............ccceeccecsceecececeeee 309 337 550 588 658 


Table the number words 
occurring the textbooks for grades 
and which not occur the 
textbooks the previous succeeding 
grades listed, while the words 
occurring the third-grade textbook 


726, those having frequency 50. 
These are not arranged according 
grade textbooks, but are listed for the 
entire group. 

Table lists those words which 
had frequency less than 50, 


II. WorDs OCCURRING THE TEXTBOOK FOR GIVEN GRADE NOT 
FouND THOSE THE PREVIOUS SUCCEEDING GRADES AND THE NUMBER 
NOT THE TEXTBOOK ANY OTHER GRADE 


Number Examples 

Words 
215 ratio, coins, circle 


not found that the fourth grade, 
and those found the textbook 
the sixth grade but not found that 
the fifth grade are also listed. 
addition this find the number 


arranged groups from frequency 
zero. 

Some the points which have been 
brought out the study are given 
below: 
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ARRANGED HIGHEST FREQUENCY 


subtract 
fraction 
product 


decimals 


solution 
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Word Frequency Word Frequency Word Frequency 
how many 726 sold 125 third 
feet 655 bushels 121 tens 
find 619 common 121 point 
each 545 following 120 rate 
pounds 483 part 118 
cost 453 times 117 average 
inches 432 year 117 gallon 
how much 429 bushel 116 oral 
number 424 hour 109 take 
yards 370 per 109 measures 
315 
from test 108 table 
square 312 cent 106 total 
one 285 right 106 denominator 
numbers 266 equal 102 minute 
— pound 222 three 101 parts A 
long 220 foot 100 difference 
the 
quarts 191 length draw 
change 189 second five 
work 187 distance sum 
50, write 179 paid quotient 
miles 177 same pint 
two 172 pint rods 
dozen 171 gallons hundredths 
fractions 161 quart addition 
decimal 158 tons between 
divide 158 peck four 
hours 154 use problems 
bought 151 unit subtraction 
add 149 left acres 
first 149 division both 
spent 149 multiplication 
called 141 received 
ounces 141 weeks units 
multiply 138 circle 
day 137 into term 
inch 133 time hundred 
ngle 
make 132 years ton 
wide 132 bill dollar 
icy amount 131 figure receive 
q We 
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was noted that when new 
word appeared was usually repeated 
many times within two three pages 
and then probably never used again. 
Examples: rod, multiply, quotient, 
acre, and subtrahend. 
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cancel, applied, contract, accurately; 
and (4) words used the sixth grade 
and other, acres, analysis, percent, 
percentage. 

Many new words were added 
with each new book. See Table II. 


IV. ACCORDING THEIR FREQUENCY USE 


49-25 24-20 19-15 
divided example mills 
fourth problem percentage 
fractional purchase rectangle 
hundred weight prime seven 
ounce worked sums 
result worth solid 
six equals sixths 
width expenses weigh 
multiplicand degrees zone 
count column numerator 


averaged angles 
additional balances 
avoirdupois coin 
deposit digits 
eighty drill 
equivalent debtor 
edge depth 
graph exercise 
plus equation 
percent invert 


Many words were dropped and 
not used the next higher grade: (1) 
words used the third grade and 
other, quarters, quire, coin, strip, 
illustrate; (2) words used the fourth 
grade and other, alone, remove, 
cubical, credit, alter; (3) words used 
the fifth grade and other, agreed, 


Many words were used instruc- 
tion words, that is, words directing the 
pupil what do. Examples: find, 


add, solve, change, divide, take, meas- 
ure, multiply, note, place. 

Many words were found have 
special meaning for arithmetic. 
Examples: table, circle, factor. 


annex 
circles 
costs 
cube 
cancellation 
denominator 
earns 
factor 
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